Breast tissue accumulation of retinamides in a randomized short-term study of fenretinide.
The synthetic retinoid N-(4-hydroxyphenyl)retinamide [4-HPR (or fenretinide)] has preclinical and clinical preventive activity in breast carcinogenesis. 4-HPR and its metabolites have been shown to accumulate in the mammary tissue of rodents. We assessed levels of 4-HPR and its major metabolite, N-(4-methoxyphenyl)retinamide (4-MPR), in plasma and in normal and neoplastic breast tissue obtained from women treated with 4-HPR. We randomly assigned 14 women with suspected or very recently diagnosed breast cancer to receive 100, 200, or 300 mg of 4-HPR daily for 3-12 days before scheduled biopsy, lumpectomy, or mastectomy. Using high-performance liquid chromatography, we measured post-4-HPR-treatment concentrations of 4-HPR and 4-MPR in plasma and breast tissue obtained during surgery. Breast tissue and plasma retinamide (4-HPR plus 4-MPR) concentrations increased significantly with short-term oral administration of 4-HPR. Retinamide levels increased in a linear and dose-related fashion in plasma, whereas they peaked and plateaued at 200 mg/day in breast tissue. The total retinamide concentration in breast tissue exceeded that in plasma at each 4-HPR dose. The highest mean tissue:plasma retinamide ratios were achieved at 200 mg/day: 639.5 +/- 253.8 to 190.6 +/- 91.9 ng/ml (4.8:1) for 4-HPR and 594.4 +/- 201.9 to 130.5 +/- 37.8 ng/ml (6.6:1) for 4-MPR. Plasma retinol levels decreased in association with increasing 4-HPR doses. Two patients experienced grade 1 toxicity at the 300 mg/day dose. These findings indicate that retinamides preferentially accumulate in human breast tissue (versus plasma). 4-HPR tissue concentrations at 200 mg/d were equivalent to those that inhibit growth and induce apoptosis of breast cancer cells in vitro. Previous clinical and correlative laboratory results suggest that 4-HPR may reduce risk in premenopausal women, who are more prone (than are postmenopausal women) to estrogen receptor (ER)-negative breast cancer development. The present results and previous data (including in vitro 4-HPR activity against ER-negative breast cancer) support further study of 4-HPR in the setting of premenopausal/ER-negative breast cancer prevention.